more, generally under complete anesthesia, and the results had been quite good. In the series he had reported that day were included two children under 1 year-both had recovered. These were not mild cases* One, aged 6 months, admitted on the fifth day, required seven injections, the last on the nineteenth day; this case had received in all 150 c.c. of serum-viz., six injections of 20 c.c. and one of 30 c.c.
The best dosage for any age, infant or adult, had not, of cou.rse, been as yet worked out; personally he was inclined to give full doses and frequently repeat them until definite improvement was shown. He was quite sure. they often used more serum than was necessary, but at present they had no means of estimating the risk of withholding it in cases not distinctly improving.
Though he must confess to some disappointment with the results in this series of cases, and with the mortality of 36 per cent., he thought there could be no doubt that, should there be a recrudescence of the disease in the coming winter, they might look forward to having available serum of much higher value than much of that which reached this country from America last winter.
Surgeon-General H. D. ROLLESTON, R.N.
From the commencement of the War to July 31, 1915, there had been about 170 cases of cerebrospinal fever in the Royal Navy.' The following summary of the results of treatment was abstracted from the notes of 163 cases, 89, or 54 6 per cent., of which proved fatal. The prolonged and unsatisfactory cases naturally received more varied treatment than the fulminating cases, some of which died shortly after coming into hospital. As would be seen by the tabular statement, various forms and combinations of treatment were employed, and the most noticeable point was the failure of intrathecal injection of antimeningococcic serum.
Antimeningococcic serum from various sources (Burroughs Wellcome and Co., the Lister Institute, and Mulford) was employed.2 In 105 cases the treatment consisted of lumbar puncture and intrathecal injection of the serum, either alone (62 cases) or with the addition of vaccines, soamin, 'Being an extract from a report made to the Medical Director-General, and to be published in the forthcoming number of the'Journal of the Royal Naval Medical Service. or hexamine (43 cases). Of these 105 cases 64, or 61 per cent., died; and 41, or 39 per cent., recovered. Of the 62 cases treated by lumbar puncture and intrathecal injection of serum death occurred in 43, or 69:4 per cent., and recovery in 19, or 306 per cent.; whereas of 43 cases treated in addition by vaccines, soamin, or hexamine, 20, or 46 5 per cent., were fatal, and 23, or 53'5 per cent., recovered. It was therefore as early as possible in the disease; and in a table dealing with 1,211 cases he had shown -that when the serum was injected within the first three days the mortality-rate was 18 per cent., when between the fourth and seventh days 27'2 per cent., and when later than the seventh day 36'5 per cent. The following tabulation of 105 cases treated in the Royal Navy had been made on the same lines for comparison: The failure of antimeningococcic serum to reduce the mortality was therefore not due to its being given too late, for in 66'7 per cent. of the 105 cases it was administered within the first three days of the disease. The serum treatment, which was so successful in America (Flexner, Sophian), Belfast (Robb), arid elsewhere, was given a thorough trial and proved most disappointing. In a very few instances was there the critical improvement which was said to occur in about 30 per cent. of the cases that recovered (Flexner).' Possibly the meningococci were " fast " to the action of the serum or were para-meningococci. In consequence of its apparent inertness intrathecal injection of serum was in the latter part of the epidemic largely replaced by or combined with other methods, such as the intramuscular injection of soamin. It was true that the mortality naturally diminished towards the end of epidemics; but this did not entirely explain why, as shown by the tabular statement, the results of intrathecal injection of serum compared so badly with those of almost all the other methods and combinations of methods; for up to the end of February there were 90 cases with a mortality of 52, or 57 per cent., whereas from the beginning of March to the end of July there were 80 cases with a mortality of 38, or 47 per cent. There was, for example, a remarkable contrast between the effects of intramuscular injections of soamin: (a) when given alone to 21 cases, with a mortality of 33'3 per cent., and (b) when combined with intrathecal injection of serum in 18 cases, with a mortality of 61 per cent. It must be recognized that when dealing with small numbers fallacies easily crept in, but merely from these figures the addition of intrathecal injection of serum would appear to have coincided with an increase of mortality in the cases treated with soamin. The high mortality could hardly be explained by the suggestion that it was due to the bad effects of lumbar puncture, for in 13 cases in which lumbar puncture alone was employed there were 9, or 69 per cent., recoveries; and in 91 per cent. of the 163 cases lumbar puncture was performed, and in many cases repeatedly, to relieve symptoms referable to increased intrathecal pressure. Alarming symptoms directly after the intrathecal injection occurred in two cases only, thus showing that the gravity method of administration, which was not in vogue in the Royal Navy, was hardly necessary provided due care were taken. Serum rashes were noted in 20 per cent. of the cases, but were probably more frequent; in a few cases there was also arthritic pain. No severe anaphylactic symptoms were recorded.
Antimeningococcic serum was given hypodermically in 19 cases; but, as in four cases only was it the sole form of specific treatment employed, no conclusions as to its influence could be drawn.
An autogenous vaccine was given in 16 cases, mainly by Fleet-Surgeon H. C. Whiteside, R.N., at Plymouth, where the mortality (36 7 per cent.) was remarkably low. The cases to which auto-vaccines were given all received other specific remedies (in 11 cases intrathecal injections of serum), and showed the very low mortality of 25 per cent. But as the numbers were small this result-though a further stimulus to its more extended use-must not be insisted on.
As already mentioned, soamin appeared to give good results; its beneficial effect in the septicoemic stage of the disease was noticed by Staff-Surgeon B. S. Robson, R.N., at Haslar, and had also been mentioned by others.' In one case at Portland Hospital as much as 42 gr. of soamin were given. Optic atrophy was not noted in any instance. Hexamine was given by the mouth in seven cases in the hope that, as it was secreted into the cerebrospinal fluid, it would exert a bactericidal action on the meningococci; but as it did not appear to have any effect clinically, it was soon abandoned.
Lumbar puncture, which was such an important means of diagnosis, was performed in 149 out of 163 cases, or in 91'4 per cent. In 38 cases lumbar puncture was done once only, but 14 of these cases died soon after they came under observation; six other cases, tapped once, died.
Of 22 cases, tapped twice, 8 proved fatal, 2 being very acute; 3 tappings were done in 20 cases (9 deaths), 4 in 24 (15 deaths), 5 in 15 (9 deaths), 6 in 6 (3 deaths), 7 in 7 (4 deaths), 8 in 3 (2 deaths), 9 in 4 (all fatal), 11 in 5 (2 deaths), 13 in 1 (fatal), 15 in 1 (fatal), 16 in 1 (fatal), and 17 Foster: Treatment of Cerebrospinal Meningitis in 2 (both recoveries). Lumbar puncture appears to be a palliative rather than a curative remedy and to relieve for a time symptoms due to increased intrathecal pressure. In 13 cases, of which four proved fatal, it was the only form of treatment other than the ordinary symptomatic remedies employed.
In 14 cases, 10 of which proved fatal, symptomatic remedies only (such as morphine for pain) were employed.
With regard to prophylactic measures, it seemed advisable in the case of the Services to invalid the men who recovered from an attack of the disease, because they might be intermittent or periodic carriers who alternately gave negative and positive results on bacteriological examination of throat swabs for meningococci.
Dr. MICHAEL FOSTER.
He proposed to give the Section a short sketch of the disease as it had been met with at the First Eastern General Hospital, Cambridge. Early in the history of the epidemic, the Commanding Officer set apart a ward for the treatment of the disease, and for it cases were collected from practically all parts of the Eastern Counties and South Midlands; at one time cases were drawn from eight counties. The first case came in the middle of January, an officer's servant, who had been at his work the night before, but at 2 a.m. became unconscious in bed. He was moved to the hospital, with a provisional diagnosis of uraemia. On arrival, he was profoundly unconscious, had tremors all over, he could not swallow, had nystagmus, and retention of urine. With a catheter only 11 oz. of urine could be obtained, and as it contained neither sugar nor albumin, lumbar puncture was performed, and 1 oz. of yellowish fluid containing pus was drawn off. It was submitted for diagnosis, and as the report had not been received next day, puncture was repeated, 1 oz. of fluid being withdrawn. On the third day the patient was definitely better. A third puncture was done, and after that he was able to swallow and had recovered consciousness. On the sixth day he was well, and was discharged, and on the twentieth day he returned to duty. Further cases came from the same regiment in a day or two; the first two of these were lumbar-punctured and both recovered, though their history was a somewhat tedious one. Both returned to duty. Then they began to employ serum, and they treated six cases of their own, and
